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INTRODUCTION

The Institute for Computer Applications in Science and Engineering (ICASE) is operated
at the Langley Research Center of NASA by the Universities Space Research Association
(USRA) under a contract with the Center. USRA is a non-profit consortium of major U. S.
colleges and universities.

The Institute conducts unclassified basic research in applied mathematics, numerical
analysis, and computer science in order to extend and improve problem solving capabilities
in science and engineering, particularly in aeronautics and space.

ICASE has a small permanent staff. Research is conducted primarily by visiting scientists
from universities and industry who have resident appointments for limited periods of time,
and by consultants. Members of NASA's research staff also may be resident at ICASE for
limited periods.

The major categories of the c,,rrert 1CASE reacarch pzgin. are:

* Numerical methods, with particular emphasis on the development and analysis of basic
numerical algorithms;

e Control and parameter identification problems, with emphasis on effective numerical
methods;

* Computational problems in engineering and the physical sciences, particularly fluid
dynamics, acoustics, structural analysis, and chemistry;

* Computer systems and software, especially -ctur and parallel computers, microcom-
puters, and data management.

ICASE reports are considered to be primarily preprints of manuscripts that have been
submitted to appropriate research journals or which are to appear in conference proceedings.
In the next section, a complete listing of ICASE reports for the calendar years 1975 through
December 1989 are given. The final section contains journal and conference proceedings
references for older reports.

'Presently, ICASE is operated at NASA Langley Research Center, Hampton, VA, 23665 under NASA
Contract No. NAS1-18605. In the past, support has been provided by NASA Contracts No. NASI-17070,
NAS1-17130, NAS1-15810, NAS1-16394, NAS1-14101, and NAS1-14472.



ICASE Reports - 1990

Seddougui, S. 0. and Andrew P. Bassom: On the instability of G6rtler vortices to nonlinear
travelling waves. ICASE Report No. 90-1, January 31, 1990, 44 pages. To appear in IMA
Journal of Applied Mathematics.

Ou, Yuh-Roung, and S. S. Sritha:an: Upper semicontinuous global attractors for viscous flow.
ICASE Report No. 90-2, January 2, 1990, 28 pages. Submitted to Journal of Dynamics and
Differential Equations.

Mavriplis, D. J.: Euler and Navier-Stokes computations for two-dimensional geometries us-
ing unstructured meshes. ICASE Report No. 90-3, January 2, 1990, 30 pages. Canadian
Aeronautics and Space Journal, Vol. 36, No. 2, pp. 62-71, June 1990.

Nicol, David M.. and Joel 14 :ltr An analysis of scatter decomposition. ICASE Report No.
90-4, January 3, 1990, 20 pages. IEEE Trans. on Computers, Vol. 39, No. 11, 1990, pp.
1337-1345.

Speziale, Charles G., Sutanu Sarkar, and Thomas B. Gatski: Modeling the pressure-strain
correlation of turbulence - An invariant dynamical systems approach. ICASE Report No.
90-5, January 2, 1990, 52 pages. Journal of Fluid Mechanics, in press.

Iqbal, M. Ashraf: Efficient algorithms for dilated mappings of binary trees. ICASE Report
No. 90-6, January 9, 1990, 41 pages. Submitted to IEEE Trans. Parallel & Distributed
Computing.

Koelbel, Charles, Piyush Mehrotra, and John Van Rosendale: Supporting shared data struc-
tures on distributed memory architectures. ICASE Repoit No. ;6-7, January 9, I9U, 19
pages. Proceedings of the 2nd SIGPLAN Symposium on Principles and Practice of Parallel
Programming, March 1990, pp. 177-186.

Jones, Mark T. and Merrell L. Patrick: Factoring symmetric indefinite matrices on high-
performance architectures. ICASE Report No. 90-8, January 9, 1990, 15 pages. Submitted
to SIAM Journal for Matrix Analysis and Application.

Singer, Bart A., Thomas A. Zang, and Gordon Erlebacher: TS - Dean interactions in curved
channel flow. ICASE Report No. 90-9, January 18, 1990, 44 pages. Submitted to Journal
of Fluid Mechanics.

Durlofsky, Louis J., Stanley Osher, and Bjorn Engquist: Triangle based TVD schemes for
hyperbolic conservation laws. ICASE Report No. 90-10, January 19, 1990, 30 pages. To in
Journal of Computational Physics under the new title Triangle based adaptive stencils for
the solution of hyperbolic conservation laws.

Perthame, Benoit, and Eitan Tadmor: A kinetic equation with kinetic entropy fhnctions fo,
scalar conservation laws. ICASE Report No. 90-11, 5jiuary 19, 1990, 20 pages. Communi-

,at m Mt,..dticai Physics, in press.
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Morris, K. A.:Robustness of controllers designed using Galerkin type approximations. ICASE
Report No. 90-12, January 24, 1990, 20 pages. Submitted to SIAM Journal on Control and
Optimization.

Osher, Stanley, and Chi-Wang Shu: High order essentially non-oscillatory schemes for
Hamilton-Jacobi equations. ICASE Report No. 90-13, February 5, 1990, 27 pages. To ap-
pear in SIAM J. of Numerical Analysis.

Duck, Peter W., and Stephen J. Shaw: The inviscid stability of supersonic flow past a sharp
cone. ICASE Report No. 90-14, February 7, 1990, 60 pages. To appear in Theoretical &
Computational Fluid Dynamics.

Erlebacher, Gordon, M. Y. Hussaini, H. 0. Kreiss, and S. Sarkar: The analysis and sim-
ulation of compressible turbulence. ICASE Report No. 90-15, February 8, 1990, 29 pages.
Theoretical and Computational Fluid Dynamics, Vol. 2, No. 73, (1990).

Abarbanel, Saul S., Wai Sun Don, David Gottlieb, David H. Rudy, and James C. Townsend:
Secondary frequencies in the wake of a circular cylinder with vortex shedding. ICASE Report
No. 90-16, February 9, 1990, 26 pages. Submitted to Journal of Fluid Mechanics.

Decker, Naomi H.:On the parallel eff.iency of the Frederickson-McB7yan Multigrid Algo-
rithm. ICASE Report No. 90-17, February 9, 1990, 10 pages. Submitted to SIAM Journal
on Scientific and Statistical Computing.

Sarkar, S. and L. Balakrishnan: Application of a Reynolds stress turbulence model to the
compressible shear layer. ICASE Report No. 90-18, February 28, 1990, 29 pages. AIAA
Journal, in press.

Seddougui, S. 0., R. I. Bowles, and F. T. Smith: Surface - Cooling effects on compress-
ible boundary-layer instability. ICASE Report No. 90-19, February 28, 1990, 51 pages. To
appear in European Journal of Mechanics B/Fluids, Vol. 10, No. 1, 1991.

Nicol, David M.: The cost of conservative synchronization in parallel discrete event simula-
tions. ICASE Report No. 90-20, May 9, 1990, 31 pages. Submitted to the Journal of the
ACM.

Nicol, David M.: Performance Bounds on Parallel Self-Initiating Discrete-Event. ICASE Re-
port No. 90-21, March 2, 1990, 29 pages. To appear in ACM Transactiorns on Modelling and
UomptLui Si-nulations.

Karageorghis, Andreas, and Timothy N. Phillips: Confrring "b'cb'qhev spectral collocation
methods for the solution of laminar flow in a constricted channel. ICASE Report No. 90-22,
March 2, 1990, 45 pages. To appear in IMA Journal of Numerical Analysis (1991).

Rosen, 1. G. and C. Wang: On the continuous dependence with respect to sampling of the lin-
ear quadratic regulator problem for distributed parameter systems. ICASE Report No. 90-23,
March 6, 1990, 42 pages. To appear in SIAM Journal on Control and Optimization.
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Rosen, I. G. and Chien-Hua Frank Su: An approximation theory for the identification of
linear thermoelastic systems. ICASE Report No. 90-24, March 7, 1990, 31 pages. To appear
in Differential and Integral Equatir)ns.

Lafon, F. and S. Osher: High order filtering methods for approximating hyperbolic systems of
conservation laws. ICASE Report No. 90-25, March 9, 1990, 36 pages. To appear in Journal
of Computational Physics.

Speziale, Charles G.: Analytical methods for the development of Reynold"s stress closures in
turbulence. ICASE Report No. 90-26, March 21, 1990, 61 pages. Annual Review of Fluid
Mechanics, Vol. 23, pp. 107-157 (1991).

Cai, Wei, David Gottlieb and Ami Harten: Cell averaging Chebyshev methods for hyperbolic
problems. ICASE Report No. 90-27, March 28, 1990, 22 pages. To appear in Computer and
Math with Application, special issue: Advance in P.D.E.

Karni, S.: Viscous shock profiles and primitive formulations. ICASE Report No. 90-28,
March 29, 1990, 24 pages. Submitted to SIAM Journal of Numerical Analysis.

Don, Wai-Sun and David Gottlieb: Spectral simulation of unsteady compressible flow past
a circular cylinder. ICASE Report No. 90-29, April 9, 1990, 25 pages. To appear in the
Proceedings of the ICOSAHOM 1989.

Mavriplis, Dimitri J.: Algebraic turbulence modeling for unstructured and adaptive meshes.
ICASE Report No. 90-30, May 3, 1990, 30 pages. To appear in AIAA Journal.

Denier, James P., Philip Hall and Sharon Seddorgui: On the receptivity problem for Grtler
vortices: Vortex motions induced by wall roughness. ICASE Repcrt No. 90-31, May 8, 1990,
59 pages. To appear in Phil. Trans. R. Soc. Lond. A.

Bassom, Andrew P., and Philip Hall: Concerning the interaction of non-stationary cross-
flow vortices in a three-dimensional boundary layer. ICASE Report No. 90-32, May 8, 1990,
36 pages. To appear in Quar. J. Appl. Math.

Mirchandaney, Seema, Joel Saltz, Piyush Mehrotra, and Harry Berryman: A scheme for
supporting automatic data migration on multicomputers. ICASE Report No. 90-33, May
8, 1990, 18 pages. Proceedings of the Fifth Distributed Memory Computing Conference,
Charleston, South Carolina, Vol. II, pp. 1028-1037, April 1990.

Saltz, Joel H., Ravi Mirchandaney and Kay Crowley: Run-time parallelization and schedul-
ing of loops. ICASE Report No. 90-34, May 9, 1990, 24 pages. Revised version of 88-70.
Excerpts in Proc. of the Third Int. Conf. on Supercomputing, Crete, Greece, June 1989
and in Proc of the First Int. Symposium on Parallel Algorithms and Architectures, Santa
Fe, NM. To appear in IEEE Trans. Computing.

Deville, Michel 0., and Ernest H. Mund: Fourier analysis of finite element preconditioned
collocation schemes. ICASE Report No. 90-35, May 9, 1990, 24 pages. Submitted to SIAM
Journal on Scientific ard Statistical Computing.
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Banks, H. T., and D. A. Rebnord: Analytic semigroups: Applications to inverse problems
for flexible structures. ICASE Report No. 90-36, May 15, 1990, 17 pages. To appear in
Proc. Intl. Conf. on Differential Equations & Applications, Lecture Notes in Pure and
Appl. Math., Marcel Dekker, Inc., 1990.

Berger, M. J., and R. J. LeVeque: Stable boundary conditions for Cartesian grid calcula-
tions. ICASE Report No. 90-37, May 18, 1990, 16 pages. Symposium on Computational
Technology for Flight Vehicles, edited by Ahmed Noor, Pergamon Press, 1990, pp. 305-311.

Bokhari, Shahid H.: A network flow model for load balancing in circuit-switched multicom-
puters. ICASE Report No. 90-38, May 18, 1990, 31 pages. Submitted to IEEE Transactions
on Parallel and Distributed Systems.

Papageorgiou, D. T.: The stability of two-dimensional shear-layers at high Mach numbers.
ICASE Report No. 90-39, May 24, 1990, 26 pages. To appear in Physics of Fluids A.

Blackaby, Nicholas, Stephen Cowley and Philip Hall: On the instability of hypersonic flow
past a flat plate. ICASE Report No. 90-40, May 30, 1990, 52 pages. Submitted to Journal
of Fluid Mechanics.

Berryman, Harry, Joel Saltz and Jeffrey Scroggs: Execution time support for adaptive scien-
tific algorithms on distributed memory machines. ICASE Report No. 90-41, May 31, 1990,
20 pages. To appear in Concurrency, Practice and Experience.

Gottlieb, David, and Eitan Tadmor: The CFL condition for spectral approximations to hy-
perbolic initial-boundary value problems. ICASE Report No. 90-42, June 1, 1990, 27 pages.
Mathematics of Computation, in press.

Burns, J. A., Z. Y. Liu and R. E. Miller: Approximation of thermoelastic and viscoelastic
control systems. ICASE Report No. 90-43, June 1, 1990, 68 pages. To appear in Journal of
Numerical Functional Analysis and Optimization.

Swanson, R. C., and Eli Turkel: On central-differe--e and upwind schemes. ICASE Report
No. 90-44, June 15, 1990, 42 pages. Submitted to Journal of Computational Physics.

Burns, John A., and Siingkwon Kang: A control problem for Burgers' equation with bounded
input/output. ICASE Report No. 90-45, June 13, 1990, 37 pages. To appear in Journal of
Nonlinear Dynamics.

Speziale. Charles G., Ridha Abid, and E. Clay Anderson: A critical evaluation of two-
equation models for near wall turbulence. ICASE Report No. 90-46, June 26, 1990, 28 pages.
AIAA Journal, in press.

Cowlcy, Stephen J., Leon L. Van Dommelen: On the use of Lagrangian variables in descrip-
tions of unsteady boundary-layer separation. ICASE Report No. 90-47, July 10, 1990, 67
pages. Philosophical Transactions of the Royal Society of London, Vol. A333, pp. 343-378,
1990.
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Jones, Mark T., and Merrell L. Patrick: The use of Lai,,zo's method to solve the large
generalized symmetric eigenvalue prohlem in parallel. ICASE Report No. 90-48, July 12,
1990, 28 pages.

Iqbal, M. Ashraf, and Shahid H. Bokhari: Efficient algorithms for a class of partitioning
problems. ICASE Report No. 90-49, July 27, 1990, 26 pages. Submitted to IEEE Transac-
tions on Parallel and Distributed Systems.

Platt, N., L. Sirovich, and N. Fitzmaurice: An investigation of chao fc Kolmogorov flows.
ICASE Report No. 90-50, August 10. 1990, 77 pages. Submitted to Physics of Fluids.

Saylor, Paul E., and Robert D. Skeel: Linear iterative solvers for implicit ODE methods.
ICASE Report No. 90-51, August 2, 1990, 21 pages. Proc. of the Copper Mountain Meeting
on Iterative Methods, April 1990. Submitted to the SIAM Journal of Statistical and Scientific

Computing.

Scroggs, Jeffrey S.: Shock-layer bounds for a singularly perturbed equation. ICASE Report
No. 90-52, August 14, 1990, 12 pages. Submitted to SIAM Journal on Applied Mathematics.

Decker, Naomi H., Vijay K. Naik, and Michel Nicoules: Parallelization of implicit finite
difference schemes in computational fluid dynamics. ICASE Report No. 90-53, August 16,
1990, 25 pages. Submitted to Proceedings of Copper Mountain Conference on Iterative
Methods, 1990.

Decker, Naomi, and Eli Turkel: Multigrid for hypersonic inviscid flows. ICASE Report No.
90-54, August 16, 1990, 18 pages. To appear in Proceedings of 3rd International Conference
on Hyperbolic Problems, 1990.

Shu, Chi-Wang: Numerical experiments on the accuracy of ENO and modified ENO schemes.
ICASE Report No. 90-55, Aagust 16, 1990, 25 pages. To appear in Journal of Scientific
Computing.

Shu, Chi-Wang: Numerical methods for systems of conservation laws of mixed type using
flux splitting. ICASE Report No. 90-56, August 16, 1990, 17 pages. Submitted to Journal
of Computational Physics.

Geer, James F., and Carl M. Andersen: A hybrid perturbation-Galerkin technique for partial
differential equations. ICASE Report No. 90-57, August 16, 1990, 29 pages. To appear in
the Proceedings of the Workshop on Asymptotic Analysis and Numerical Solution of PDEs.

N-, Lian, and G. Eriebacher: Secondary instabilities in compressible boundary layers. ICASE
Report No. 90-58, September 6, 1990, 52 pages. Submitted to Physics of Fluids.

Saltz, Joel, Harry Berryman, and Janet Wu: Multiprocessors and runtime compilation.
ICASE Report No. 90-59, September 21, 1990, 23 pages. Submitted to Concurrency, Prac-
tice and Experience.
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Nicol, David, Subhendu Das, and Dan Palumbo: Parallelized reliability estiriwtion of re-
configurable computer networks. ICASE Report No. 90-60, September 10, 1990, 24 pages.
Submitted to IEEE Trans. on Software Engineering.

Mavriplis, Dimitri J.: Turbulent flow calculations using unstructured and adaptive meshes.
ICASE Report No. 90-61, September 10, 1990, 32 pages. To appear in Journal of Numerical
Methods in Fluids.

Bodonyi, R. J., and P. W. Duck: Boundary-layer receptivity due to a wall suction and
control of Tollmien-Schlichting waves. ICASE Report No. 90-62, September 19, 1990, 33
pages. Submitted to Physics of Fluids.

Nicol, David M.: Inflated speedaps in parallel simulations via mallocO . ICASE Report No.
90-63, September 28, 1990, 17 pages. To appear in International Journal of Simulation.

Nicol, David: Conservative parallel simulation of priority class queueing networks. ICASE
Report No. 90.64, September 28, 1990, 23 pages. Submitted to IEEE Trans. on Parallel
and Distributed Systems.

Morris, K. A., and J. N. Juang: Dissipative controller designs for second-order dynamic
systems. ICASE Report No. 90-65, September 28, 1990, 16 pages.

Bernard, Peter S., and Charles G. Speziale: Bounded energy states in homogeneous turbulent
shear flow - An alternative view. ICASE Report No. 90-66, October 2, 1990, 35 pages.
Submitted to Physics of Fluids A.

Nicol, David M., and Scott E. Riffe: A "conservative" approach to parallelizing the sharks
world simulation. ICASE Report No. 90-67, October 2, 1990, 14 pages. To appear 1990
Winter Simulation Conf. Proceedings.

Schochet, Steven, and Eitan Tadmor: Regularized Chapman-Enskog expansion for scalar
conservation laws. ICASE Report No. 90-68, October 2, 1990, 19 pages. Submitted to the
Archive for Rational Mechanics and Analysis.

Mehrotra, Piyush, and John Van Rosendale: Programming distributed memory architectures
using Kali. ICASE Report No. 90-69, October 3, 1990, 23 pages. Proceedings of the Work-
shop on Languages and Compilers for Parallel Computers, MIT/Pitman Press, Fall 1990.

Koelbel, Charles, and Piyush Mehrotra: Compiling global name-space programs for dis-
tributed execution. ICASE Report No. 90-70, October 4, 1990, 36 pages. Submitted to
IEEE Transactions on Parallel and Distributed Computing, Special Issue June 1991.

Hall, Philip, and Nicola J. Horseman: The inviscid secondary instability of fully nonlinear
longitudinal virtex structures in growing boundary layers. ICASE Report No. 90-71, Octo-
ber 10, 1990, 41 pages. Submitted to Journal of Fluid Mechanics.

Bassom, Andrew P., and Philip Hall: Vortex instabilities in 3D boundary layers: The re-
lationship between G5rtler and crossflow vortices. ICASE Report No. 90-72, October 11,
1990, 76 pages. Submitted to Journal of Fluid Mechanics.
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Abarbanel, Saul, and David Gottlieb: Spurious frequencies as a result of numerical bound-
cry treatments. ICASE Report No. 90-73, October 12, 1990, 28 pages. To appear in the
Proceedings of the Third International Conference on Hyperbc; 'ys tems (invited paper).

Gottlieb, D., and C. L. Streett: Quadrature imposition of compatability conditions in Cheby-
shev methods. ICASE Report No. 90-74, October 12, 1990, 18 pages. Submitted to Journal
of Scientific Computing.

Roe, P. L.: "Optimum" upwind advection nn a triangular mesh. ICASE Report No. 90-75,
October 15, 22 pages. To be submitted to Journal of Computational Physics.

Erlebacher, G., M. Y. Hussaini, C. G. Speziale, and T. A. Zang: Toward the large-eddy
simulatzon of compressible turbulent flows. ICASE Report No. 90-76, October 16, 1990, 45
pages. Submitted to the Journal of Fluid Mechanics.

Jacobs, P. A., R. C. Rogers, E. H. Weidner, and R. D. Bittner: Flow establishment in a
generic scramjet combustor. ICASE Report No. 90-77, October 16, 1990, 40 pages. Sub-
mitted to the AIAA Journal of Propulsion and Power. Presented at the 26th AIAA/ASME
Joint Propulsion Conference, Orlando, July, 1990.

Papageorgiou, Demetrius T., and Yiorgos S. Smyrlis: The route to chaos for the Kuramoto-
Sivashinsky equation. ICASE Report No. 90-78, October 19, 1990, 55 pages. Submitted to
Theoretical and Computational Fluid Dynamics.

Smith, R. C., K. L. Bowers and J. Lund: A fully Sinc-Galerkin method for Euler-Bernoulli
beam models. ICASE Report No. 90-79, October 23, 1990, 44 pages. Submitted to Numeri-
cal Methods for Partial Differential Equations.

Piomelli, Ugo, and Thomas A. Zang: Large-eddy simulation of transitional channel flow.
ICASE Report No. 90-80, November 5, 1990, 14 pages. To appear in Computer Physics
Communications.

Shaw, Stephen J., and Peter W. Duck: The inviscid stability of supersonic flow past heated
or cooled axisymmetric bodies. ICASE Report No. 90-81, November 30, 1990, 53 pages.
Submitted to Physics of Fluids.

Jackson, T L., and C. E. Grosch: Zero wavenumber modes of a compressible supersonic
mixing layer. ICASE Report No. 90-82, December 3, 1990, 12 pages. Submitted tc Physics
of Fluids A.

Liandrat, J., and Ph. Tchamitchian: Resolution of the zD regularized Burgers equation
using a spatial wavelet approximation. ICASE Report No. 90-83, December 5, 1990, 36

pages. Submitted to Annales Institut Henri Poincare.

Denier, J. P., and Philip Hall: The effect of wall compliance on the G~rtler vortex instability.
ICASE Report No. 90-84, December 6, 1990, 15 pages. Submitted to Physics of Fluids.
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Fu, Yibin B., Philip Hall, and Nicholas D. Blackaby: On the Girtler instability in hypersonic
flows: Sutherlcnd law fluids and real gas effects. ICASE Report No. 90-85, December 11,
1990, 70 pages. Submitted to Proc. Roy. Soc.

Hall, Philip, and P. Balakumar: On a class of unsteady three-dimensional Navier Stokes
solutions relevant to rotating disc flows: Threshold amplitudes and finite time singularities.
ICASE Report No. 90-86 December 10, 1990, 45 pages. Submitted to JFM.

Garbey, Marc, and Jeffrey S. Scroggs: Asymptotic-Induced numerical methods for conserva-
tion laws. ICASE Report No. 90-87, December 12, 1990, 24 pages. Proceedings of Asymp-
totic Analysis and Numerical Solution of Partial Differential Equations.

Speziale, Charles G., Rishi Raj, and Thomas B. Gatski: Modeling the dissipation rate in
rotating turbulent flows. ICASE Report No. 90-88, December 12, 1990, 28 pages. To appear
in Recent Developments in Turbulence, (Springer-Verlag).

Balakumar, P., P. Hall, and M. R. Malik: On the receptivity and non-parallel stability of
travelling disturbances in "'otatzng disk flow. ICASE Report No. 90-89, December 12, 1990,
31 pages. To appear in Theoretical and Computational Fluid Dynamics.

Narasimha, R.: Modelling the transitional boundary layer. ICASE Report No. 90-90, De-
cember 17, 1990, 22 pages. Submitted to Applied Mechanics Review.

ICASE Reports - 1989

Tomboulian, Sherryl: Spectral solution of the incompressible Navier-Stokes equations on
the connection machine2. ICASE Report No. 89-1, January 2, 1989, 12 pages. Froc. of
Supercomptiting 1988, November 1988, Orlando, Florida.

Speziale, Charles G.: On the freestreamn matching condition for stagnation point turbulent
flows. ICASE Report No. 89-2, January 4, 1989, 1 pages. Forum on Turbulent Flows,
ASME FED, Vol. 76, 1989, pp. 19-24.

Banks, H. T., C. K. Lo, Simeon Reich, and I. G. Rosen: Numerical studies of identification
in nonlinear distributed parameter system. ICASE Report No. 89-3, January 6, 1989, 19
pages. Proc. of Fourth International Conf. on Control and Identification of Distributed
Parameter Systems, Birkhduser Verlag, Basel, 1989, pp. 1-20.

Banks, H. T. and C. Wang: Optimal feedback control of infinite dimensional parabolic evo-
lution systems: approximation techniques. ICASE Report No. 89-4, January 6, 1989, 59
pages, SIAM J. Control & Opt., Vol. 27, 1989, pp. 1182-1219.

Quarte-oni, Alfio: Domain decomposition methods for systems of conservation laws: Spectral
collocation approximations. ICASE Report No. 89-5, January 19, 1,189, 36 pages. Submitted
to SIAM J. Scientific and Statistical Computing.
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ones, Mark T.. Merrell L. Patrick, and Robert G. Voigt: A language compcr'ison for sci-
ntific computing on MIMD architectures. ICASE Rooort No. 89-6, January 24, 1989, 39
,ages. Aspects of Computation on Asynchronous Parallel Processors, M. H. Wright (Edi-
or), Elsevier Science Publishers B. V. (North-Holland), IFIP, 1989.

rowley, Kay, Joel Saltz, Ravi Mirchandaney, and Harry Berryman: Run-time scheduling
nd execution of loops on message passing machines 'CASE Report No. 89-7, January 31,
989, 25 pages. Journal of Parallel and Distributed Computing, Vol. 8, pp. 303-312, April
990.

Jeer, James F. ai d Carl M. Andersen: A hybrid-perturbation-Galerkin technique which
ombines multiple e 'panszons. ICASE Report Nu. 89-8, January 31, 1989, 37 pages. SIAM
.Appl. Math., Vol. 50, No. 5, pp. 1 74-1495, 190.

rang, Tnomas A., Ste,. n E. Krist, and M. Y. Hussaini: tesolution requirements for nu-
nerical simulations of transition. !CASE Rep, zt No. 89-9, January 31. 1989, 30 pag.s. J.
;cientific Computing, Vol. 4, pp. 197-217.

;arkar, Sutanu and Charles G. Speziale: A simple nontineur model for the return to isotropy
n turbulence. ICASE Report No. 89-10, February 9, 1989, 28 pages Pbysics of Fluids, Part
N, Vol. 2, January 1990, pp. 84-93.

,Iavriplis, Dimitri, A. Jameson, and L. Martinelli: Multigrid solution of the Navzer-Stokeb
5quatwns on triangular meshes. CASE Report No. 89-11, February 9, 1989, i3 pages. To
ippear in AIAA Journal.

Drotzel, P., D. Palu mbo, and M. Arras: Fault-tolerance of a ..eurc' network sobirng the

:raveling salesman problem. ICASE Report No. 89-12, February 16, 1989, 14 pages. Intern.
loint Conf. on Neural Networks.

7ang, Thomas A., Craig Strect, and M. Yousuff Hussaini: Spectral meuods fir CFD.

CASE Report No. 89-13, February 17, 1989, 69 pages. von Karman Institute Lecture Sur-
rey on Computaticn Fluid Dynaric-s March 6-10, 1989.

)u, Yuh-Roung and S. S. Sritharan: Analysis of regularized Navier-Stokes equat:.ons - r1.
CASE Report No. 89-i4, Februdry 17, 1989, 68 pages. Submitted to Quarterly of Applied
Aathematics.

'rlebacher, Gordon and M. Y. Hussaini: No.-linear evolution of a second mode ware zn
,upersonic boundary layers. ICASE Report No. 89-15, February 28, 1989, 39 pages. To
,ppear in Applied Numerical Mathematics.

3anks, H. T., Simeon Reich, and Rosen, I. G.: Estimation of nonlinear damping zT, second
)rder distrbuted parameter systems. ICASE Report Nc. 89-16, August 9, 1989. 31 pages.
ontroi Theory and Advanced Technology, Vol. 6, 1990, pp. 395-416.
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Nicol, David: Parallel solution of sparse one-dimensional dynamic programming problems.
ICASE Report No. 89-17, March, 1989, 22 pages. ORSA Journal on Computing, Vol. 2,
No. 2, 1990, pp. 162-173

Jackson, ". L. and C. E. Grosch: Inviscid spatial stability of a compressible mixing layer part
II. The flame sheet model. ICASE Report No. 89-18, March 20, 1989, 32 pages. Journal of
Fluld Mechanics, Vol. 217, i9q0, pp. 391-420.

Duck, Peter: The inviscid axisymmetric stability of the supersonic flow along a circular
cylinder. ICASE Report No. 89-19, February, 1989, 73 pages. Journal of Fluid Dynamics,

Vol. 214, pp. 611-637, (1990).

Mt'.rotra, Piyush a,- John Van Rosend-.le: Compiling high level constructs to distributed
memory architectures. ICASE Report No. 89-20, March 7, 1989, 12 pages. Proceedings of
the Fc ,rth Hypercube Multiprocessors Conference, Monterey, CA, March 1989.

Malik, N. R. and M. Y. liussaini: Numerical simulation of Ghrtler/Tollmein-Schlichting
wave-interaction. ICASE Report No. 89-21, Mar.'sh 22, 1989, 30 pages. Journal of Fluid
Mechanics, Vol. 210, 1990, pp. 183-2,10

Banks, 1I. T., R. H. Fabiano, and Y. Wang: Inverse problem techniques for beams with tip
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